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(57) A drilling mechanism for drilling one or more 
holes in a workpiece includes a collet (100) for securing 
the drilling mechanism to a hole formed in a fixture 
mounted in front of the workpiece. The collet (100) is 
slidable rearwardly along a tapered nosepiece to be 
elastically expanded outwardly into tight frictional con- 
tact with the fixture hole. The collet comprises a clamp- 
ing part (102) and a separate displacement part (104) 
connected thereto. A contact interface is formed by the 



clamping and displacement parts for transmitting rear- 
ward forces from the displacement part to the clamping 
part. The contact interface extends for 360 degrees 
about the center axis of the collet. Longitudinal play is 
provided between the displacement and clamping parts 
so that when the collet is to be moved forwardiy and re- 
leased from the fixture, the displacement part is initially 
moved longitudinally relative to the clamping part to ap- 
ply a radially inward force to the clamping part for dis- 
engaging the clamping part from the fixture hole. 




Printed by Jouve. 75001 PARIS (FR) 



EP0 761 351 A1 



Description 



The present invention reiates to a liole drilling ap- 
paratus and, in particular to a collet for securing a drilling 
mechanism to a fixture which orients the drilling mech- 
anism relative to a workpiece. 

The drilling of holes in workpieces such as metal 
workpleces is usually performed by bringing the work- 
pieces to a drilling machine. It sometimes occurs, how- 
ever that the workpiece cannot be conveniently brought 
to the drilling machine, e.g.. the workpiece is too bulky, 
requiring that the drilling machine be brought to the 
workpiece. It the holes must be drilled to a higher degree 
of precision than can be obtained by a manual aligning 
of the machine, then drilling machines are used which 
can be clamped to a fixture or template disposed in front 
of the workpiece. 

For example, shown in Figs. 1 and 2 is a conven- 
tional drilling machine 1 0 manufactured by Cooper Pow- 
er Tools and designated as a '92 Drill with Concentric 
Collet Foot." The machine includes a front clamping unit 
having a housing 1 2 secured to the front of a drilling de- 
vice 14. the device 14 carrying a drill bit (not shown). 
Projecting fonwardly from the housing 1 2 is a hollow tu- 
bular nosepiece 1 6 that has a pair of recesses 1 8 formed 
in a front end thereof for discharging cuttings during a 
cutting action. An outer peripheral surface 20 of the 
nosepiece 16 is of slightly conical shape, i.e.. it tapers 
forwardV. forming a small cone angle of 2.S' for exarn- 
ple Slidably disposed on the nosepiece is a collet 22. 
shown also in Figs. 3 and 4. The collet comprises a sin- 
gle piece of machined nwtal forming a tubular front 
clamping portion 24 and an integral rear displacement 

portion 26. ^ . , ^ „ 

The clamping portion 24 is hollow and includes an 
inner periphery 28 having a f onward taper corresponding 
to that of the outer surface 20 of the nosepiece. The out- 
er periphery 30 of the clamping portion is of cylindrical 
shape, and longitudinal slits 32A. 32B are fomied radi- 
ally therethrough in circumferentially spaced relation- 
ship to enhance the elasticity of the clamping portion. 
None of the slits extends longitudinally completely 
through the clamping portion. That is, some of the slits 
32A extend rearwardly from the front end of the clamp- 
ing portion, but terminate short of a rear end thereof, 
whereas others of the slits 32B extend from the rear end 
of a bight portion 34 of the displacement portion 26. but 
terminate short of the front end of the collet. 

The yoke-like displacement portion 26 includes a 
pair of legs 36 extending reanwardly from opposite sides 
of the bight 34. Those legs 36 are provided with mutually 
aligned holes 3B for receiving drive pins as will be ex- 
plained. , . 

When the collet 22. whch is slidably mounted on 
the nosepiece 16. slides reanwardly. the clamping por- 
tion 24 is expanded radially outwrardly. due to the 2.5'" 
taper Conversely, when the collet is returned forwardly. 
the elastic clamping portion springs back to Its original 



relaxed state. 

Movement of the collet is effected by a pneumatic 
cylinder 40 having a piston rod 42 whose free end is 
affixed to a block 44. The block 44 is pivotably connect- 
s ed to lower ends of parallel links 46 whose upper ends 
are pivotably connected to opposite ends of a horizontal 
rod 48. Mounted to each link 46 intermediate the ends 
of the link is a horizontal drive pin 50 which extends into 
a respective one of the holes 38 formed in the collet 22. 
10 The pins 50 are slWable horizontally in respective hon- 
zontal stots 52 formed m the housing. 

When it is desired to drill one or more holes in a 
vrorkpiece 54 such as a metal workpiece (see Fig. 2), a 
fixture 56 in the form of a template 56 is secured immov- 
is ably in front of the workpiece in a conventional manner. 
The fixture is provided with the same hole pattern to be 
formed in the workpiece. A small space 58 is left be- 
tween the workpiece and fixture to accommodate the 
passage of cuttings during the drilling operation. 
zo The nosepiece 1 6 and collet 22 are inserted through 
one of the holes 60 of the fixture 56 until the nosepiece 
contacts the workpiece 52. Then, the pneumatic cylin- 
der 40 is actuated to retract the block 44, thereby caus- 
ing the links 46 to pivot in a manner displacing the pins 
25 50 rearwardly in the slots 52. The pins 50 pull the collet 
22 reanwardly along the tapered outer surface of the 
nosepiece 16, causing the clamping portion 24 of the 
collet to be elastically expanded outwardly into tight 
clamping contact with the wall of the hole 60. thereby 
30 securing the drill mechanism 1 0 against movement with 
respect to the fixture 56 and thus with respect to the 
workpiece 52. 

Then, the drilling device is actuated to extend a ro- 
tating drill bit (not shown) fonwardly through the nose- 
35 piece 16 to drill a hole in the workpiece. If additiona^ 
holes are to be drilled, the reverse procedure is f dtowed 
to enable the collet to be retracted. whereafter the nose- 
piece and collet are inserted into the next hole of the 
fixture, and the above-described sequence of steps is 

40 repeated. . 

Among the drawbacks of the above-described ap- 
paratus is that the collet may sometimes break prema- 
turely That is, a clamp force of hundreds of pounds, e. 
g 700-800 pounds, is typically applied to the collet, 
45 which force is transmitted through the two narrow legs 
36 of the collet. Because of the high force and stress 
concentrations, premature breakage of the legs 36 may 
occasionally occur. 

Furthermore, when it is subsequently attempted to 
50 release the collet from the hole 60 by displacing the col- 
let fonwardly along the nosepiece. strong resistance is 
encountered since the collet is tightly wedged between 
the nosepiece and the wall of the hole by the veiy slight 
2 5' taper of the nosepiece. In fact, the resistance may 
55 be so great as to require that a shoulder be placed 
against the rear of the drilling machine to prevent the 
drilldevice 14 from being displaced reanwardly while try- 
ing to displace the collet fonwardly. 
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The present Invention relates to a collet which is 
elastically deformable into clamping arrangement with 
a wall of a hole in which the collet is disposed. The in- 
vention also relates to a drilling machine utilizing such 
a collet, as well as a clamping unit utilizing such a collet 
and which is adapted to be mounted on a drilling device. 

The collet comprises a rear displacement part and 
a separate elastically yieldable front clamping part con- 
nected to the displaceable part. The clamping and the 
displaceable parts together form a contact interface ex- 
tending substantially 360° about a longitudinal center 
axis of the clamping part for transmitting a rearward 
force from the displacement part to the clamping part. 

Preferably, the displacement part includes a circular 
groove that opens In a radially inward direction. The 
clamping part includes a radially outward flange re- 
ceived In the groove. The flange includes front and rear 
surfaces facing front and rear surfaces, respectively, of 
the groove. The front surfaces form the contact interface 
which transmits rearward forces from the displacement 
part to the clamping part. 

The displacement part preferably Includes a cam 
surface which faces radially inwardly and longitudinally 
reanwardly, the cam surface extending from a radially 
inner edge of the rear surface of the groove. The cam 
surface is inclined, in order to cam the flange radially 
inwardly during assembly of the clamping part to the dis- 
placement part. The flange springs radially outwardly in- 
to the groove after traveling past the cam surface. 

As an independently significant aspect of the collet, 
there is provided longitudinal play between the clamping 
and displacement parts, namely between the flange and 
the front and rear surfaces of the groove. Upon initiating 
forward movement of the collet, that play enables the 
displacement part to move longitudinally fonivardiy rela- 
tive to the clamping part and apply a radially inward force 
to the clamping part, thereby facilitating the releasing of 
the collet 

In another aspect of the Invention, the collet can be 
disposed on a drilling machine which is adapted to be 
releasably clamped in a hole of a fixture for drilling a 
hole in a workpiece disposed behind the fixture. The 
drilling machine comprises a hollow nosepiece having 
a tapered outer surface, the collet being mounted on that 
outer surface. A displacement mechanism of the ma- 
chine is connected to the displacement portion of the 
collet for displacing the collet rearwardly along the nose- 
piece such that the clamping portion is elastically ex- 
panded outwardly Into clamping contact with the wall of 
the fixture hole. The displacement mechanism is also 
operable to displace the collet f orwardly along the nose- 
piece to enable the clamping portion to spring back to a 
rest state. 

Yet another significant aspect of the invention in- 
volves a clamping unit adapted to be mounted on a drill- 
ing device for clamping the drilling device within a hole 
of the fixture. The clamping unit comprises the hollow 
nosepiece. the collet mounted on the outer surface of 



the nosepiece, and the displacement mechanism for 
displacing the collet along the nosepiece. 

The objects and advantages of the invention will be- 
come apparent from the following detailed description 
5 of a preferred embodiment thereof in connection with 
the accompanying drawings, in which like numerals 
designate like elements and in which: 

Fig. 1 is a top front perspective view of a conven- 

10 tional drilling machine; 

Fig. 2 is a horizontal sectional view taken through a 
front housing of the machine as the machine is pre- 
paring to become secured within a hole of a fixture 
for drilling a hole in a workpiece; 

15 Fig. 3 is a front top perspective view of a conven- 
tional collet utilized in the apparatus of Figs. 1 and 2; 
Fig. 4 Is a longitudinal sectional view taken through 
the collet depicted in Fig. 3; 
Fig. 5 is a rear end view of a collet according to the 

20 present invention; 

Fig. 6 is an exploded longitudinal sectional view tak- 
en through the collet of Fig. 5; 
Fig. 7 is a longitudinal sectional view taken along 
the line 7-7 In Fig. 5; 

25 Fig. 8 is a rear perspective view of a clamping part 
of the collet according to the present invention; 
Fig. 9 is a rear perspective view of a displacement 
or yoke part of the collet according to the present 
invention; 

30 Fig. 10 is a rear perspective view of the collet after 
the clamping part has been assembled In the dis- 
placement part; 

Fig. 11 is a top front perspective view of a clamping 
unit utilizing the collet according to the present in- 

35 vention; 

Fig. 12a is an enlarged, fragmentary, longitudinal 
sectional view of a section of the flange of the 
clamping part mounted in a groove of the displace- 
ment part as the displacement part pulls the clamp- 

40 ing part rearwardly to a clamping state; and 

Fig. 12b is a view similar to Fig. 12a depicting the 
configuration of the clamping part once it has 
reached a clamped state. 

45 A collet 100 according to the present Invention is 
depicted in Figs. 5-1 2b. The collet 1 00 Includes atubular 
clamping part 102 and a separate yoke-shaped dis- 
placement part 104 releasably attached thereto. The 
parts 102, 104 of the collet 100 can be formed of any 

50 suitable material such as a shock resistant, high 
strength tool steel heat treated to a hardness of Rc 
52-56. The clamping part is hollow and includes an inner 
periphery 106 having a forward taper corresponding to 
that of the outer surface 20 of the nosepiece 16. The 

55 outer periphery 1 08 of the clamping part Is of cylindrical 
shape, and longitudinal slits 11 OA, 11 OB are formed ra- 
dially therethrough to enhance its elasticity. The slits ex- 
tend longitudinally, I.e. parallel a longitudinal axis of the 
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collet 100 which coincides with the longitudinal axis of 
the nosepiece 16. when the collet has been installed 
thereon. The slits are circumferentiaily spaced apart. 
None of the slits extends longitudinally completely 
through the clamping part 1 02. That is, some of the sl'rts 5 
1 1 0 extend rearwardly from the front end of the clamping 
part 102, but terminate short of a rear end thereof; others 
of the slits 11 OB extend forwardly from the rear end of 
the clamping part, but terminate short of the front end of 
the clamping part. 

The rear end of the clamping part 102 Is formed by 
a radially outwardly projecting annular flange 112 having 
front and rear surfaces 114, 116. 

The yoke-shaped displacement part 104 Includes a 
pair of legs 118 extending rearwardly from diametrically 
opposite sides of an annular bight portion 1 20 of the dis- 
placement part 120. Those legs 118 are provided with 
mutually aligned holes 1 22 for receiving respective ones 
of the previously-described drive pins 50 (see Fig. 2). 

Formed in the bight portion 120 is an annular 20 
through-hole 123 arranged coaxial with the axis L. Dis- 
posed in a wall 1 25 of the hole 1 23 is an annular groove 
124 which opens in a radially inward direction. The 
groove 124 includes front and rear surfaces 126, 128 
(see Fig. 12A). A cam surface 130 which faces radially 2S 
inwardly and longitudinally rearwardly extends from a 
radially inner edge of the rear surface 1 28 and forms an 
acute angle A relative to the center axis L. The angle A 
is preferably about 30 degrees, although other angle siz- 
es may be suitable for the intended purpose of the cam 30 
surface that will be explained. 

To assemble together the clamping and displace- 
ment parts 102, 104. the clamping part 102 is pushed 
longitudinally through the hole 123 of the bight portion 
120 of the displacement part 104 as shown in Figs. 6 35 
and 7. In so doing, the flange 112 engages the cam sur- 
face 130 and is elastically displaced radially inwardly. 
Upon passing the cam surface 130, the flange 112 
springs radially outwardly into the groove 124. A slight 
amount of longitudinal play P is provided between the "^o 
flange 112 and the groove 124 (see Fig. 12B) for rea- 
sons to be explained. 

The assembled collet 100 is mounted on the nose- 
piece 16 of the drilling mechanism 14 shown in Fig. 1, 
and the drive pins 50 (see Fig. 2) are inserted into re- . 45 
spective holes 122 of the collet. 

When it is desired to drill one or more holes in the 
workplece 54 (see Fig. 2). the nosepiece 16 and collet 
100 are inserted through a hole 60 of the fixture 56 until 
the nosepiece 16 contacts the workpiece 52. Then, the 50 
pneumatic cylinder 40 (which could Instead be a hydrau- 
lic cylinder) is activated to retract the block 44, thereby 
causing the links 46 to pivot in a manner displacing the 
drive pins 50 rearwardly in the slots 52. The pins 52 pull 
the collet 100 reanwardly along the tapered outer sur- ss 
face of the nosepiece 16, causing the clamping part 102 
of the collet to be elastically expanded outwardly into 
tight clamping contact with the wall of the hole 60 to se- 
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cure the drill mechanism against movement with respect 
to the fixture 56, and thus with respect to the workpiece 
52. 

Upon moving the collet 100 rearwardly. the front 
surface 1 26 of the groove 124 of the collet 100 engages 
the front surface 114 of the clamping part 102 to form 
an annular interface which transfers longitudinal forces 
from the displacement portion to the clamping portion. 
Since the interface extends for 360 degrees about the 
center axis L, the clamp force is distributed over a rela- 
tively wide area, thereby minimizing stress concentra- 
tions, stress cracks etc. as could occur in the prior art 
arrangement disclosed in connection with Figs. 1 -3. 

Upon being elastically deformed outwardly, the 
clamping part assumes the state depicted in Fig. 128, 
wherein the outer periphery 1 08 of the clamping part 1 02 
forms an acute angle 8 with respect to the center axis L. 

With the drilling mechanism thus secured to the fix- 
ture 56, the conventional drilling device 14 is activated 
to extend a rotating drill (not shown) forwardly through 
the nosepiece 1 6 to drill a hole in the workpiece 52. If 
additional holes are to be drilled, a reverse procedure is 
followed to enable the collet 1 00 to be released from the 
hole 60. whereafter the nosepiece and collet can be in- 
serted into another hole of the fixture for again perform- 
ing the above-described sequence of steps. 

During release of the collet, the pins 50 are dis- 
placed forwardly to cause the rear surface 128 of the 
displacement part to bear against the rear surface 116 
of the flange 1 12 to form a 360 degree interface there- 
with. It will be appreciated that as that displacement is 
occurring, a front corner 140 of the wall 125 of the hole 
1 23 will bear against the outwardly inclined outer periph- 
eral surface 108 of the clamping part 102 and push the 
clamping part radially inwardly. That radial inward move- 
ment aids in releasing the clamping part from the wall 
125 of the hole 60. As a result, a much smaller longitu- 
dinal force is required to release the collet from its 
clamped state as compared with the prior art design. 

It will be appreciated that the housing 12, including 
the nosepiece 1 6, collet 1 00, pneumatic cylinder 40, and 
members 44, 45, 50, could be manufactured as a sep- 
arate clamping unit which can be mounted on a dniling 
device 14. 



Claims 

1. In a drilling machine adapted to be releasably 
clamped in a hole of a fixture for drilling a hole in a 
workpiece disposed behind said fixture; the drilling 
machine comprising a hollow nosepiece having a 
tapered outer surface; a hollow collet mounted on 
said outer surface and including a front elastic 
clamping portion and a rear displacement portion; 
and a displacement mechanism connected to the 
displacement portion for displacing the collet rear- 
wardly along the nosepiece such that the clamping 
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portion is elastically expanded outwardly into 
clamping contact with said wall of said fixture hole, 
and forwardly along the nosepiece to enable the 
clamping portion to spring back to a rest state; the 
improvement wherein said displacement portion 
and clamping portion constitute separate parts in- 
terconnected to one another and together forming 
a contact interface extending substantially 360 de- 
grees about a longitudinal center axis of said clamp- 
ing part for transmitting a rearward force from said 
displacement part to said clamping part. 

2. The machine according to Claim 1 , wherein said 
contact interface is circular. 

3. The machine according to Claim 2, wherein said 
displacement part includes a circular groove that 
opens in a radially inward direction; said groove in- 
cluding front and rear surfaces said clamping part 
including a radially outward flange received in said 
groove; said flange including front and rear surfaces 
facing said front and rear surfaces, respectively, of 
said groove; said front surfaces together forming 
said contact interface. 

4. The machine according to Claim 3, wherein said 
displacement part includes a cam surface facing ra- 
dially Inwardly and longitudinally rearwardly; said 
cam surface extending from a radially inner edge of 
said rear surface of said groove; said cam surface 
being inclined, to cam said flange radially inwardly 
during assembly of said clamping part to said dis- 
placement part; said flange springing radially out- 
wardly into said groove after traveling past said cam 
surface. 

5. The machine according to Claim 4, wherein there 
is provided longitudinal play of said flange in said 
groove to enable said displacement part to move 
longitudinally fonwardly relative to said clamping 
part and apply a radially inward force thereto part 
during Initial forward movement of said displace- 
ment part. 

6. The machine according to Claim 1, wherein there 
is provided longitudinal play between said clamping 
and displacement parts, enabling said displace- 
ment part to move longitudinally fonwardly relative 
to said clamping part and apply a radially inward 
force to said clamping part during initial forward 
movement of said displacement part. 

7. The machine according to Claim 1, wherein said 
clamping part is generally cylindrical with circumfer- 
entially spaced slits extending longitudinally for a 
portion of said clamping part. 

8. The machine according to Claim 1 , wherein said ta- 



pered outer surface forms a cone angle of about 2.5 



9. The machine according to Claim 1 , wherein said 
displacement portion includes a pair of legs extend- 
ing rearwardly from a bight portion of said displace- 
ment portion in which said contact Interfaces are 
formed, each said leg including a hole for receiving 
a drive pin of said displacement mechanism. 
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10. In a drilling machine adapted to be releasably 
clamped in a hole of a fixture for drilling a hole in a 
workpiece disposed behind said fixture; the drilling 
machine comprising a hollow nosepiece having a 

15 tapered outer surface; a hollow collet mounted on 
the said outer surface and including a front elastic 
clamping portion and a rear displacement portion; 
and a displacement mechanism connected to the 
displacement portion for displacing the collet rear- 

20 wardly along the nosepiece such that the clamping 
portion is elastically expanded outwardly into 
clamping contact with said wall of said fixture hole, 
and fonwardly along the nosepiece to enable the 
clamping portion to spring back to a rest state; the 

25 improvement wherein said displacement portion 
and clamping portion constitute separate parts in- 
terconnected to one another and together forming 
front and rear contact interfaces for transmitting 
rearward and forward forces, respectively, from said 

30 displacement part to said clamping part; there being 
provided longitudinal play between said clamping 
and displacement parts, enabling said displace- 
ment part to move longitudinally fonwardly relative 
to said clamping part and apply a radially inward 

3S force thereto dunng initial forward movement of said 
displacement part. 

11. The machine according to Claim 10, wherein said 
each of said front and rear contact interfaces is clr- 

40 cular. 

12. The machine according to Claim 11, wherein said 
displacement part includes a circular groove that 
opens in a radially Inward direction; said groove in- 

45 eluding front and rear surfaces; said clamping part 
including a radially outward flange received in said 
groove; said flange including front and rear surfaces 
facing said front and rear surfaces, respectively, of 
said groove. 

so 

13. The machine according to Claim 12, wherein said 
rear wall Includes a cam surface facing radially in- 
wardly and longitudinally reanwardly, said cam sur- 
face extending from a radially inner edge of said 

ss rear surface of said groove; said cam surface being 
inclined to cam said flange radially inwardly during 
assembly of said clamping part to said displace- 
ment part; said flange springing radially outwardly 
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into said groove after traveling past said cam sur- 
face. 

14. A collet adapted to be slidably mour^ted on a ta- 
pered outer surface of a nosepiece for being elas- s 
tically outwardly expanded into clamping engage- 
ment with a wall of a hole In which said collet is dis- 
posed; said collet comprising a rear displacement 
part and a separate elastically yieldable front 
clamping part connected to said displacement part; io 
said clamping and displacement parts together 
forming a contact interface extending substantially 
360 degrees about a longitudinal center axis of said 
clamping part for transmitting reanAard forces from 
said displacement part to said clamping part. 

15. The collet according to Claim 14, wherein said con- 
tact interface is circular. 

16. The collet according to Claim 1 5, wherein said dis- 20 
placement part includes a circular groove that 
opens in a radially inward direction; said groove In- 
cluding front and rear surfaces; said clamping part 
Including a radially outward flange received in said 
groove; said flange including front and rear surfaces 2S 
facing said front and rear surfaces, respectively, of 
said groove; said front surfaces together forming 
said contact Interface. 

17. The collet according to Claim 1 6, wherein said dis- 30 
placement part includes a cam surface facing radi- 
ally inwardly and longitudinally rearwardly; said 
cam surface extending from a radially inner edge of 
said rear surface of said groove; said cam surface 
being inclined, to cam said flange radially inwardly 3S 
during assembly of said clamping part to said dis- 
placement part; said flange springing radially out- 
wardly into said groove after traveling past said cam 
surface. 

40 

18. The collet according to Claim 1, wherein there is 
provided longitudinal play between said clamping 
and displacement parts, enabling said displace- 
ment part to move longitudinally fonwardly relative 
to said clamping part and apply a radially inward 
force thereto during initial fonward movement of said 
displacement part. 

19. A collet adapted to be slidably mounted on a ta- 
pered outer surface of a nosepiece for being elas- 50 
tically outwardly expanded into clamping engage- 
ment with a wall of a hole in which said collet is dis- 
posed; said collet comprising a rear displacement 
part and a separate elastically yieldable front 
clamping part connected to said displacement part; ss 
said clamping and displacement parts together 
forming contact interfaces for transmitting a rear- 
ward and f OHA/ard forces, respectively, from said dis- 
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placement part to said clamping part, there being 
provided longitudinal play between said clamping 
and displacement parts, enabling said displace- 
ment part to move longitudinally forwardly relative 
to said clamping part and apply a radially inward 
force to said clamping part during initial fonward 
movement of said displacement part. 

20. The collet according to Claim 19, wherein said dis- 
placement part includes a circular groove that 
opens in a radially inward direction; said groove in- 
cluding front and rear surfaces; said clamping part 
including a radially outward flange received in said 
groove; said flange including front and rear surfaces 
facing said front and rear surfaces, respectively, of 
said groove. 

21. The collet according to Claim 20» wherein said rear 
wall includes a cam surface facing radially inwardly 
and longitudinally reanwardly; said cam surface ex- 
tending from a radially inner edge of said rear sur- 
face of said groove; said cam surface being in- 
clined, to cam said flange radially inwardly during 
assembly of said clamping part to said displace- 
ment part; said flange springing radially outwardly 
Into said groove after traveling past said cam sur- 
face. 

22. A clamping unit adapted to be mounted on a drilling 
device for clamping the drilling device within a hole 
of a fixture; said clamping unit comprising a hollow 
nosepiece having a tapered outer surface, a hollow 
collet mounted on said outer surface and including 
a front elastic clamping portion and a rear displace- 
ment portion; and a displacement mechanism con- 
nected to the displacement portion for displacing 
the collet reanwardly along the nosepiece such that 
the clamping portion is elastically expanded out- 
wardly into clamping contact with said wall of said 
fixture hole, and forwardly along the nosepiece to 
enable the clamping portion to spring back to a rest 
state; the improvement wherein said displacement 
portion and clamping portion constitute separate 
parts interconnected to one another and together 
forming a contact interface extending substantially 
360 degrees about a longitudinal center axis of said 
clamping part for transmitting reann^ard forces from 
said displacement part to said clamping part. 

23. The clamping unit according to Claim 22, wherein 
there is provided longitudinal play between said 
clamping displacement parts, enabling said dis- 
placement part to move longitudinally forwardly rel- 
ative to said clamping part and apply a radially in- 
ward force thereto during Initial forward movement 
of said displacement part. 
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